Effects of amyloid-beta peptides on hydrogen peroxide-metabolizing enzymes in rat brain in vivo.
Amyloid-beta (Abeta) peptides are components of senile plaques initiating degeneration of brain neurons in Alzheimer's disease. They increase reactive oxygen species generation that may exceed the defensive capacity of cells. To test the hypothesis, this study investigated the in vivo effects of Abeta peptides on mitochondrial and non-mitochondrial enzymic sources of reactive oxygen species and antioxidant enzymes in rat brain. Continuous intracerebroventricular infusion of both Abeta(25-35) and Abeta(1-40) for up to 14 days stimulated the hydrogen peroxide (H2O2) generation in isolated neocortex mitochondria. Infusion of Abeta(1-40) led to an increase in Mn-superoxide dismutase activity and a decrease in activities of catalase and glutathione peroxidase in mitochondria, to elevation of activities of Cu,Zn-superoxide dismutase and aldehyde oxidase, forwarded the conversion of xanthine dehydrogenase to xanthine oxidase and corresponding increase in the rate of H2O2 formation in the cytosol. Thus, Abeta peptides increase H2O2-formation and H2O2-forming enzyme activities and inhibit H2O2-consuming enzyme activities in mitochondria and cytosol in vivo. These studies suggest that disbalance between H2O2-generating and H2O2-metabolizing enzyme activities can contribute to oxidative stress underlying neurodegeneration and neuronal death in Alzheimer's disease.